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1. International Energy Agency (IEA), Available at wwuwv.iea.org/statistics
2. Energy Intensity (EI)
3. Total Primary Energy Consumption


http://www.iea.org/statistics
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1. Word Data Atlas, Awailable at https://knoema.com/atlas/Iran/topics/Energy


https://knoema.com/atlas/Iran/topics/Energy
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. Barton, 2004)

. Availability, Accessibility, Affordability, and Acceptability (fourAs)
. Energy dependency

. Resource estimates

. Reserves-to-Production Ratios

Shannon-Wiener Index (SWI)

. Herfindahl-Hirschman Index (HHI)

. Composite (aggregated)

. Energy intensity
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(01) Birth C=0.0129

(02) Birth Rate=Population*Birth C

(03) Death C=0.0002

(04) Death Rate=Death C*Population

(05) Elec Inc Rate= (Population*"Electricity Consumption per Capita

(Household)™) + ("Industrial Units (Manufacturing and Industries)"
*"Electricity Consumption per Capita (Industry)")

(06) Electricity Consumption= INTEG (Elec Inc Rate, 2.18983e+012)

(07) "Electricity Consumption Per Capita (Household)"= 0.02805

(08) "Electricity Consumption Per Capita (Industry)"=1.14033

(09) Energy Demand=1.1*Total Consumption

(10) Energy Dependency=Energy Demand/Energy Supply

(11) Energy Intensity=Total Consumption/GDP

(12) Energy Supply=Renewable Energy + Fossil Fuel Resource

(13) Ex Rate="Industrial Units (Manufacturing and Industries)"*Out

fraction

(14) Export Rate=0.015

(15) f=look up (GDP Per Capita on Years)

(16) FC I= (Population*"Fuel Consumption per Capita (Household)") +

("Industrial Units (Manufacturing and Industries)" *"Fuel Consumption per

Capita (Industry)"™)

(17) FINAL TIME = 2030

(18) Fuel Consumption= INTEG (FC I, 8.97917e+012)

(19) "Fuel Consumption Per Capita (Household)"= 8.47

(20) "Fuel Consumption Per Capita (Industry)"=1.34417

(21) Fuel Price Relaxation=0.0015

(22) Fossil Fuel Resource= INTEG (-Resource Consumption,

1.18778e+015)

(23) G Dep="Geo-Thermal"*G Dep Fraction/TAD2

(24) G Dep Fraction=0.03

(25) G Dev Cap= ("Geo-Thermal™)*"Geo-Thermal Growth Rate"

(26) GDP=GDP Per Capita*Population

(27) GDP Per Capita=f (Time) Units: US Dollar

(28) "Geo-Thermal Growth Rate"=0.05

(29) "Geo-Thermal"= INTEG (G Dev Cap-G Dep, 80)

(30) Growth Rate=0.09

(31) H Dep=Hydroelectricity*H Dep Fraction/TAD4

(32) H Dep Fraction=0.035

(33) H Dev Cap= (Hydroelectricity)*Hydro Growth Rate

(34) Hydro Growth Rate=0.07

(35) Hydroelectricity= INTEG (H Dev Cap-H Dep, 28852)

(36) In Rate=Growth Rate*"Industrial Units (Manufacturing and

Industries)"
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(37) "Industrial Units (Manufacturing and Industries)"= INTEG (In Rate-
Ex Rate, 33000)

(38) INITIAL TIME =2011 Units: Year

(39) "Non-Renewable Energy"=Efficiency*Resource Consumption for
Generating Energy

(40) Out fraction=0.003

(41) Population= INTEG (Birth Rate-Death Rate, 7.80687e+007)

(42) Renewable Energy=Wind + "Geo-Thermal"+ Hydroelectricity + Solar
(43) Resource Consumption= (Fossil Fuel Resource*Export Rate) +
Resource Consumption for Generating Energy

(44) Resource Consumption for Generating Energy=1e-009*Fossil Fuel
Resource

(45) S Dep=Solar*S Dep Fraction/TAD3

(46) S Dep Fraction=0.07

(47) S Dev Cap= (Solar)*Solar System Growth Rate

(48) SAVEPER =TIME STEP

(49) Solar=INTEG (S Dev Cap-S Dep, 225)

(50) Solar System Growth Rate=0.09

(51) Supply="Non-Renewable Energy"+ Renewable Energy

(52) TAD 1=30

(53) TAD2=20

(54) TAD3=15

(55) TAD4=35

(56) TIME STEP =0.015625

(57) Total Consumption=

(58) W Dep=Wind*W Dep Fraction/TAD 1

(59) W Dep Fraction=0.01

(60) W Dev Cap= (Wind)*Wind Growth Rate

(61) Wind=INTEG (W Dev Cap-W Dep, 40)

(62) Wind Growth Rate=0.03

(63) Efficiency=0.65

el jhl (Jie g9y s slagy b (gl 5 cslw (b 1 G <o (o Lis !
plol "eVsla glate 5 ') Mgl (clagige]] popas cul 3 29 Jeols plisebl Jas
5 Pl sleosly & dag b Juo (ol b jsite )18y 1) gl (ygesl ) a0
Jaeo slael k8, g0 pl Billal Cyaw )0 5 o dunlie Jio bawgs sndploal gla g yia
Gadb e g9y o903l ol Sl @l & USS 3 wgde ol pliebl it

ol oas 03l L (g3l

1. Behavior Reproduction Test
2. Model Equations Logic Test
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Model-Based Assessment of Energy Dependency
Policies: A System Dynamics Approach

Mahdi Bastan , Hamed Shakouri Ganjavi

Abstract

The high and unreasonable demand for fuel in Iran, and also the
excessive and irrational consumption of fuel in various sectors,
including transportation along with cheap fuel for power generation
plants, the lack of proper standards for fuel consumption in different
sectors, has brought the high dependency on fossil fuels energy supply
for Iran. This problem is a serious threat to the country's energy
security, in light of the increasing trend in energy demand and in
particular the energy intensity of the country's energy supply.
Understanding the system structure of this dependency is the main
objective of the present research. The research methodology is based
on the system dynamics approach. A stock and flow model of energy
dependency was developed and four scenarios have tested on it. From
the comparison of the four scenarios, it can be said that the current
energy dependency on is continuing to increase. Based on the results,
it is recommended that the demand-side management policy and the
development of renewable energy capacities reduce energy
dependency and increase energy security together.

Keywords: Energy Dependency; Energy Security; Fossil Fuel;
Renewable Energy; System Dynamics.
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